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(57) Abstract: Element (1) with very 
high mechanical resistance and high 
vibration absorption, comprising at least 
one internal core (20) composed of at least 
one first material (2) having predominantly 
high mechanical characteristics, and 
united, through chemical bonding only, 
with at least one second material having 
predominantly highly elastic characteristics; 
the embodiment method consists in 
automatically uniting through chemical 
bonding a first material with predominantly 
high mechanical characteristics with at least 
a second material (3) with predominantly 
highly elastic characteristics in order to form 
a core (20) to be coated with at least a third 
material (11). 
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ELEMENT WITH VERY HIGH MECHANICAL RESISTANCE AND HIGH 
VIBRATION ABSORPTION AND METHOD FOR IMPLEMENTING THE SAME 

DESCRIPTION 

The present invention refers to an element with high 
mechanical resistance and high vibration absorption, and to a 
method for implementing the same. 

In particular, the element according to the present 
finding may not necessarily be used preferably for handles on 
tools such as hammers, sledge hammers, tools used for 
buffeting trees for fruit -picking, axes, and the like, but 
also for manufacturing any structures that require high 
mechanical and workability characteristics and high vibration 
absorption characteristics at the same time, combined with 
special physical properties such as resistance against ' 
corrosion, absence of hygroscopy and porosity, shrinking and 
dilatation. 

It is a well known fact that elements that must be held in 
the hand for use, such as handles and the like, that possess 
mechanical resistance, and that are able to absorb vibration, 
are traditionally manufactured in wood to guarantee 
considerable technological performance because of its fibrous 
nature (splitting and cutting capacity, flexibility, 
cleanliness and plasticity levels) combined with 
physiological properties (porosity, density, hygroscopy, 
homogeneity, shrinking and dilatation) and good vibration 
absorption. 

However, in certain cases the mechanical properties of 
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wood (traction, compression, bending, cutting capacity, 
torsion) result as insufficient for certain applications, for 
example when the predominant stress involves strong impact 
(impact stress) or flexion. 

In these cases, results have shown that the wooden element 
used as a handle in a wide variety of work sectors can break 
because of its morphology. . 

Moreover, with wear, wood can splinter harming the user, 
and when subject to atmospheric agents (for example, when 
left outside) because it is hygroscopic it tends to shrink or 
dilate thus provoking play between the wooden element and the 
other elements attached to it that are generally made of 
metal . 

To overcome these problems , other types of handle have " 
been manufactured with fibreglass -reinforced plastic core 
that acts as a coating and to provide a correct grip. 

However, these solutions have also created many problems, 
mainly due to the fact that the fibreglass core transmits the 
vibrations provoked by tool use, and the vibrations are 
transmitted to the user's arm, almost without any cushioning, 
provoking consequential damage to the arm. 

Moreover, when fibreglass is used for handles and the 
like, special adhesives must be used to create correct 
bonding between the various components and this leads to a 
considerable extension of production time, the need for more 
labour, and an increase in production costs, as well as the 
fact that all adhesives have varying aging times which 



"7- 

influence the chemical and physical charac^^^|:feic& . 




The use of adhesives can 



be eliminate<|\^ 



long* preparation times of the mould in ^te?4sgh : tk#;- -V.^^^. 1 !)!^:;.^^ 
components are arranged. . .. . : vy. * 



This situation has a considerable influence :;'©jn\ 'j0^0^ii^D } '^B 




costs, and produces unacceptable quality 
the technical objective proposed in th±^^±tr^^ 
create an element with very high mechanical vr£ 
high vibration absorption, and a method fo#* 
same/ which eliminate the technical problems 

"... - .' .*.•" sV s 4A?^I^^M-.:.":^.r*: 
...... -. 

prior art . - • ■ ^ - - ^^^^^^^^^^^ 

Within the context of this technical objective,. 
purposes of this invention is that of creating ■■: : ^i^^^^il^-^M 
that, as . well as producing excellent chemical 
characteristics, is also able to cushion the vibration^^ 
are generated during use, very efficiently. 

Another purpose of /the invention is to 'Qre'stSfe^ % ap';^. M 
and a method for producing said element ^i^ev^ v ;^&^i % S^^^^^t s 



specialized labour, and that can be manuf a^tetr&e<S i^j^w^^fe-- 
time and using automated production methods: . . • 

A further purpose -of the invention is ptS^ m ^J^\'GXf^0^^^'^80'^ 
element that is extremely reliable because o£ its; 
lasting physical and chemical characteristics that datn be. 
designed so that it is not subject to~ degeneration because of 
tfhe inevitable deterioration of some of it ^components, such- 
as the adhesive . 

The last, but by no means the lea&fc... -purpose of the 
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invention is that of creating an element and a production 
method that .are basically economical, -and that can be 
performed using a pultrusion .method- that - is * basically 
automatic. 

The technical objective, as well as this and other 
purposes, according to the present invention are attained by 
providing an element with high mechanical resistance and high 
vibration absorption, . . . characterised — — that — it ootnprioea^at 
least one internal core composed of at le^at one first 
material with predominantly very higtt^mechanical resistance, 
cpmbined , through ■ chemipaf^onding only with at least one 
second mat£X&£T with predominantly very highly elastic 
Qh<rf r actcriotico -: 

The present finding also refers to a method for producing 
an element with very high mechanical resistance ajid high 

vibration abs orption levels, charact e r i aed 4a that _JJ > 

consists of the automatic uniting through chemi^i-^^onding , 
of a first material with predominantl^>v^ry high mechanical 
resistance, combined with atJ^Sst one second material with 
predominantly verv>a^Ialy elastic characteristics, in order 
to form a^er6re that can be coated with at least one third 

Moreover, other characteristics • of this invention are 
described in the depending claims. 

Further characteristics and advantages of the invention 
will be more evident from the description of preferred but 
not limiting embodiment of' the element with high mechanical 
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resistance and high vibration absorption and the method for 
implementing the same according to the finding, where the 
element is illustrated in an exemplificative but by no means 
limitative manner, in the enclosed drawings, in which: 

- Figure 1 shows a cross section of an element defined as 
a handle according to the finding, and, shown in dotted 
lines, a tool which in this case purely as an example, is 
shown as the head of a hammer; and 

- Figures 2 and 3 that show respectively in cross section 
and in prospective, a different embodiment of the element 
shown in figure 1. 

With reference to the above-mentioned figures, the 
illustrated element with high mechanical resistance and high 
vibration absorption is identified in all drawings with the 
reference numeral 1. 

Element 1, which, as has been stated above, can preferably 
be an element used as a handle for certain tools, or used for 
buffeting plants or the like, comprises at least one internal 
core 20, composed of at least one first material 2 with 
predominantly very high mechanical resistance, combined 
through chemical bonding only, and without the use of 
adhesives with at least one second material 3, with 
predominantly very highly elastic characteristics . 

In particular, the structure of a tool handle will be 
described hereinbelow as a preferred but non limiting 
embodiment, taking into account, as has been previously 
stated, that any element that requires the above-mentioned 
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chemical and physical characteristics can also be produced 
for other uses. 

In the case of a tool handle for example, the first 
material 2 is used to form two or more rod- shaped elements 4 
that are substantially the same length as the handle to be 
manufactured . 

The second material 3 is inserted between these rod- shaped 
elements as will be further described below, to form a real 
cushion 5 to absorb vibrations that tend to be transmitted 
along the two rod- shaped elements when the handle is 
sub j ected to impact involved during tool use . 

Advantageously, the core 20, is obtained by simply 
combining the first material 2 with the second material 3 
through chemical bonding obtained with the application of 
heat at an established temperature and without the use of 
adhesives between the first and second material, or through 
the use of an adhesive in the case of adhesion 
incompatibility between the two materials. 

This simplifies and speeds up the creation of the core 20, 
and also permits the creation without the ' need for 
specialized labour for the production preparation, providing 
considerable advantages because of the large reduction in 
cost and time. 

Suitably the first material (such as TPV, PP, PET) is made 
of a thermoplastic resin in which a plurality of natural or 
synthetic fibers are sunk (e.g. glass fiber), and the second 
material is made of an elastomeric polymer such as 
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thermoplastic polyurethane . 

As an example, the first material can be an engineered 
polyurethane thermoplastic polymer, industrially recognized 
under the name ETPU (engineering thermoplastic polyurethane) 
and the second material comprises an elastomeric polymer, 
preferably polyurethane type. 

Element 1 can also be coated over the core 20, with a 
covering layer 6, made of an elastomeric polymer. 

Advantageously, the rod-shaped elements 4, are produced 
using a pultrusion method. 

A coestrusion head is used to combine in a linear and 
continuous manner the two rod-shaped elements 4, produced 
with pultrusion, with the second material 3, to form the 
cushioning element 5 . 

For example, the coating layer 6, made of the third 
material composed of an elastomeric polymer can be applied 
onto the core 2 0 by a second coestrusion head. 

In the case of handles shaped differently from the 
cylindrical form, for example ergonomically shaped handles, 
the third material in elastomeric plastic 6, can* undergo a 
thermof orming stage. 

In a constructive variant, the chemical bonding between 
the first and second material can be performed directly 
during the impregnation stage of the glass fiber with the 
thermoplastic resin. 

In the case illustrated in figure 1, each of the rod- 
shaped elements 4, has a flat surface 10, and a curved 
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surface 11. 

This means that the cushion 5, made from the second 
material, can be inserted between the two flat surfaces 10. 

With this solution, during strong impact the main flexion 
in the handle will occur along the two flat surfaces 10 that 
will form a sliding movement between both elements due to the 
elasticity of the cushion inserted between the two flat 
surfaces . 

At the same time, the vibrations will be cushioned and 
will not be able to spread along the handle. 

In the case illustrated in figure 2, the rod-shaped 
elements are four in number, and a cross -shaped bearing made 
from the second material is inserted therebetween. 

In this case flexion can occur around all 3 60° and 
vibration cushioning will be . excellent . 

Naturally the configuration of the rod-shaped elements can 
be of any type according to necessity. 

For example, in certain cases the rod-shaped elements 
could be disks or the like. 

The operation of the element with high ■ mechanical 
resistance and high vibration absorption described in this 
invention is evident from the descriptions and illustrations. 

For example, figure 1 represents the head of a hammer in 
dotted lines and is identified by the reference numeral 15. 

When a hammer is used to hit with strong impact, the rod- 
shaped elements tend to transmit vibrations that are absorbed 
by the bearing 5, and coating 11. 
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Moreover, a slight sliding motion is created between the 
two rod- shaped elements in order to absorb impact further. 

The present finding also refers to a - method for the 
realization of an element with high mechanical resistance and 
high vibration absorption. 

The method consists in the automated union without the use 
of adhesives, of a first material with predominantly high 
mechanical characteristics with at least one second material 
with predominantly highly elastic characteristics. 

In particular, advantageously, this union is created 
through chemical bonding that is performed with the 
application of heat at an established temperature. 

In a constructive variant, in the case where the first and 
second materials are reciprocally incompatible for bonding 
adhesion, they can be glued together with a chemical bonding 
adhesive . 

In this way a core is formed, that may be eventually 
coated with at least one third material . 

Advantageously, the first material is created using a 
thermoplastic resin in which a plurality of natural or 
synthetic fibers are sunk (for example, glass fiber) , and the 
second material is created using an elastomeric polymer, such 
as thermoplastic polyurethane. 

As an example, the first material can be an engineered 
polyurethane thermoplastic polymer, industrially recognized 
under the name ETPU (engineering thermoplastic polyurethane) 
and the second material comprises an elastomeric polymer, 
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preferably polyurethane type. 

The coating layer is made of an elastomeric polymer. 

Advantageously, the rod-shaped elements 4, are created 
using a pultrusion method. 

The two rod-shaped elements 4, created using pultrusion 
are united in a linear and continuous manner with the second 
material 3, which will form the bearing 5, using a 
coextrusion head, while if necessary, a second coextrusion 
head can be used to apply the third coating material. 

In the case of ergonomically shaped handles, the 
application of the third elastomeric plastic material may be 
followed by a thermof orming stage. 

In an constructive variant the chemical bond between the 
first and second material can be created during the 
impregnation of the glass fibers in the thermoplastic resin. 
Moreover, it is possible to insert the core 20, directly 
inside one of the moulds to obtain, for example, a handle for 
a tool molded in thermoplastic material with various 
materials for adhesion to the composite core created 
according to the invention. 

It has been established that the element with high 
mechanical resistance and high vibration absorption, and the 
method for implementing the same according to the invention 
result as being particularly advantageous, because the 
element is able to absorb vibrations very efficiently, and the 
production method is rapid and does not require specialized 
labour, thus being very cost-effective. 
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The element with high mechanical resistance and high 
vibration absorption, and the method for implementing the 
same according to the invention can be produced with numerous 
variants and modifications, all of which are included within 
the scope of the invention; moreover, all components can be 
replaced by elements that are technically equivalent. 
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absorption, characterized in that it comprises at least^T 
internal core composed of at least one first mater^ll ving ' 
predominantly high mechanical character! stic^^nlted simply 
through chemical bonding, to at least a^nd material with 
predominantly highly elastic characterise ics .. 

2. Element according to claim^characterized in that said 
first and second materia*/^ bonded without the use of 
adhesives. 

- 3. Element acco^g to one or mQre Qf ^ preced±ng 

character!^ in that said first material is composed of a ' 
therjpoplastic resin in which a plurality of natural and/or 
synthetic fibcra arc a mile, 

A- Element according to sne or ,r, a f che preceding clkW 

characterized in that said synthetic fibers are composed of 
glass fiber. ' 

3 

d. Element according to one or more of the preceding claims 
characterized in that said second material Us composed of an 
elastomeric polymer. 

4,- 

A Element according to one or more of the preceding claims 
characterized in that said thermoplastic resin is an 
engineered polyurethane thermoplastic polymer, industrially 
recognised under the name ETPU (engineering thermoplastic 
* polyurethane) 

/. Element according to one or more of the preceding claims 
characterized in that said second material Us composed of 
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8. Element according to one or more 
characterized injihart 



preceding claims 
e~ core is covered with a layer in a 
rd material- composed of an ela3tomcric polym c 




9 ,- Element — according to — ovte or — moire — of — the — pxeceding — cl ' aim ' s " 

characterized in that said core ( comprises at least two 

Jelongated elemenCS/cteated using pultrusion A^>& EKiZMrsitoc AlohC Th£ 
GMTias. ^uoh\j/ orz^o ec£oe.iu-c with Ul6H n$c\ApV\cj\L ^stapcE } Que* 
Element according fee ^nn eg?— meaee ^ the pre c e d ing claimc 

characterised in that &aa4 &3reagafee€i ni o T m n f ^ arc rpd shaped 

or .dink - ohapod. 

1 ^ Blement according to ona 'or more of the precedin g claimc 

characterised in that a bearing (made of said second material/ 
is inserted between said elongated elements. 

12 " <r — Element according to one or more of the . preceding claim* 
characterized in that said rod-shaped elements have at ^east 
one flat surface and one curved surface, said bearing being 
inserted between said. r flat surfaces of said^djacent rod- 
shaped elements 

13 . Method for implementing an . eleme^ with high mechanical 
resistance and high vibration absorption, characterized in 
that it comprises the automatic union through ' chemical 
bonding of a first ^terial having 'predominantly high 
mechanical characteristics, with at least a second material 
having predominantly highly elastic characteristics, in order 
to form a c>ore to be coated with at least one third material. 
14. Merthod according to the preceding claim characterized in 
f^ct — that — t^h e — union — bet w een — the — f ir& fe — and — second material . 
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thermoplastic .polyurethane. 

Element according to one or more of the preceding claims 
characterized in that the core f is covered with a layer/ in a 
third material composed of an elastomeric polymer. 
3 Fl o mont according to ohp o r mm-n nf >hn p^ n^ ^ 
characterized in that s_al £ l_^ere---com^rises at least two 

¥>. Element according to one or more of the preceding claims 
characterized in that said elongated element sS are rod-shaped 
or disk- shaped. 

1J B ^ment ac ro r di ng to o no or morR o f the pre y ing clai - m s- 

x 111 i ftrtrect be-fcweea^-s aid elongated elements . 
^■]4. Element according to one or more of the preceding claims 
characterized i^that said rod-shaped elements / have at . least 
one flat surface I and one curved surface/ "said bearing fbeing 
xnserted between said ..flat surfaces (.of said adjacent rod- 
shaped elements/. 

Method for implementing an element' wit h* high mechanical 
resistance and -high vibration absorption, characterized in 
that it comprises the - automatic union Ghrough chemical 



bondxng of 'JS^^E^™^^ having, ^predominantly high^^O? 3 



mechanxcal characteristics , with /at least a second material! 



having predominantly highly elastic characteristics, in order 
__to^form a core to be coated with at least one third material. 
)6. Method according to the preceding claim characterized in 
fact that the union between the f irst / and second / material 
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k^UJ CLAIMS 

1. Element \ with high mechanical resistance and high vibration 

IP C K 

absorption, characterised — if* — there — art comprises- at least one 
internal core/ composed of at least one first material \ having 
predominantly high mechanical characteristics, united pimply 
through chemical bonding, to at least a second material / with 
predominantly highly elastic characteristics } 

2 . Element — according — — cl^aim — 3^ — characterised — is* — fe^tart said 
first and second materials ' a**e bonded without the use of 
adhesives / 

3 . Element — according — &e — ©ae — or more of — fete — preceding — cl^ims— 
chara G- teri z e d — ia — that said first material\ is composed of a 
thermoplastic resin in which a plurality of natural and/or 
synthetic fibers are sunk^ 

4 . Element — accordin g — fe-e — oae — ei — more, of — fefee — preceding — claima, 
characterized in that said synthetic fibers are composed of 
glass fiber. 

5*. Element according to one or more of the p^ceding claims 
characterized in that said second, material is composed of an 
elastomeric polymer, 

6. Element according to . one or^rfiore of the - preceding claims 
characterized in that s^ad thermoplastic resin is an 
engineered polyureth^rfe thermoplastic polymer, industrially 
recognised undej>^t:he name ETPU (engineering thermoplastic 
polyurethan^r 

7 . Element according to one or more of the preceding claims 
c>^ac4^eri^ed — is — fe-h^a-fc — &a-id — s econ d — material — is — compoccd of 
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occurs without the use of an adhesive, but- with the 
application of heat at an established temperature. 
^ . Method according to one or more of the preceding claims 
characterized in that said first material / is composed of a 
thermoplastic resin in which a plurality of natural and/or 
synthetic fibers are sunk. 

AZ f 

y& . Method according to one or more of the preceding claims 
characterized in that said synthetic fibers are composed of 
glass fiber. 

Ad 

yl . Method according to one or more of the preceding claims 

Hp 

characterized in that said second material f is composed of 

thermoplastic polyurethane , 

Method according to one or more of the preceding claims 

characterized in that said thermoplastic resin is an 

engineered polyurethane thermoplastic polymer, industrially 

recognised under the name ETPU (engineering thermoplastic 

polyurethane) 
4 5 i 

1/9. Method according to one 'or more of the preceding claims 
characterized in that second material I is composed of an 
elastomeric polymer, preferably of polyurethane type. 
^^^6. Method according to one or more of* the preceding claims 
characterized in that said third material is composed of an 
elastomeric polymer, 
^^afl. Method according to one or more of \ the preceding claims 
characterized in that said method includes at least one stage 
in which said first material} is obtained through pultrusion. 



^2 . Method according to one or more of the preceding claims ' 



14 



i * 



BEST AVAILABLE COPY 



characterized in that method includes at least one 

* coextrusion stage at an established temperature to unite said 

• first material/ with said second materials- 



/(V 



Method according to one or more of the preceding claims 
characterized in that said method includes a t he rrao forming 
stage to model said third material into an ergonomical shape. 



.^d , Element with high mechanical resistance and 

vibration -absorption and the method- — £ex~^"~Tmplement:incf the 
same, as descri^v-craimea and represented in the enclosed 
iwing . tables- 
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FIG 3 



